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OHHCTKA PA3JlMHHbIX CTAflHH )KH3HEH HOTO UHKJ1A 
MMKPOCnOPMAMM NOSEMA GRYLLI SP. N. 

M3 CBEPHKOB GRYLLUS BIMACULATUS U.EHTPM<J>yrHPOBAHMEM 
B TPAAMEHTE nJlOTHOCTM nEPKOJIJIA 

K. B. Cejie3HeB, H. B. Hcch, B. B. ,Hojirnx, K). fl. CoKOJioBa, 

T. B. BejiocTOUKan, O. A. AmoHOBa 

npe/yiaraeTCH mctoa pa3.nG.nGH hh h omhctkh BHyTpHKJieTOMHbix CTanHH h cnop MHKpocnopHHUH 
Nosema grylli sp. n., napa3HTa >KHpoBoro TGJia cbgpmkob Gryllus bimaculatus , ueHTpHtfjyrHpo- 
BaHHeM b rpa^HeHTe njiOTHOCTH nepnojuia. 

MHKpocnopHAHH — OAHa H3 yAoOHeHLUHx MOAejieft jxJin H3yneHHH npo6jieM 
BHyTpHKjieTOHHoro napa3HTH3Ma. HayqHbin HHTepec k stoh oOlhhphoh, ho eme 
MajiOH3yneHHOH rpynne b 3HaqHTejibHOH CTeneHH oOycjiOBjieH paAHKajibHOCTbio 
nepecTpoeK b KjieTKax 3apa>KeHHOH tkbhh h b opraHH3Me xo3HHHa, Bbi3biBaeMbix 
hx HHBa3HeH (Hcch, 1986). HaKonjieHO Oojibuioe KOJinqecTBO AaHHbix no napa- 
3HT0-X03HHHHbIM OTHOHieHHHM, nOJiyqeHHbIX MCTOAaMH 3JieKTpOHHOH MHKpOCKO- 
pihh; p ha pa6oT nocBHmeH H3yqeHHio OnoxHMHqecKHx H3MeHeHHH b opraHH3Me 
xo3HHHa b xojxe pa3BHTHH mHK pocnopH^HH (Pavan, Basile, 1966; Kucera, 
Weiser, 1975, h a p.). 

O^Ha H3 npo6jieM, B03HHKaK)LUHX npH H3yqeHHH napa3HT0-X03HHHHbIX otho- 
meHHH 6HOXHMHqecKHMH MeTO^aMH, Heo6xoAHMOCTb OTAejieHHH napa3HTapHoro 
MaTepwajia ot MaTepwajia kjictkh xo3HHHa. KpoMe Toro, h aah H3yqeHHH 6 hoxhmh- 
qecKHx oco6eHHOCTeH caMHx napa3HTOB Heo6xoAHMbi MeTOAbi pa3AejieHHH h 
O qHCTKH pa3JlHqHbIX CTaAHH >KH3HeHHOTO UHKJia MHKpOCnOpHAHH. B HaCTOHmee 
BpeMH TaKHe MeTOAbi B npHMeHeHHH K MHKpOCnOpHAHHM 4)aKTHqeCKH OTCyT- 
CTByiOT. Bee 3TO H nOCJiy>KHJIO OCHOBaHHeM AJIH BbinOJIHeHHH HaMH AaHHOH 
pa6oTbi. 

K HacTonmeMy BpeMeHH pa3pa6oTaHO 3HaqHTejibHoe KOJinqecTBO npocTbix 
MeTOAOB oqncTKH cnop MHKpocnopHAHH. Bojibman qacTb hx npHBeAeHa b moho- 
rpac})HH BaBpbi h MsAAOKca (Vavra, Maddox, 1976). CyruecTByeT MHoro opn- 
rHHajibHbix MOAH(J)HKauHH 3 thx mctoaob (Colle, 1970; Hostounsky, 1978; 
Kelly, Knell, 1979; Jouvenaz, 1981). Bbiji npe/yio>KeH MeTOA ohhctkh ueHTpn- 
(J)yrHpoBaHHeM b rpa^neHTe hjiothocth jnoAOKca (Ludox) (Undeen, Alger, 1971; 
Undeen, Avery, 1983). OAHaKO oqeBHAHO, hto (})H3HOJiorHqecKoe cocTOHHHe 
cnop h BHyTpHKjieTOHHbix cTaAHH pa3BHTHH MHKpocnopHAHH pa3JinqaeTCH. 
JXj in H3yqeHHH 6 hoxhmhh napa3HTO-xo3HHHHbix OTHomeHHH HeoOxoAHMbi TaK>Ke 
MeTOAbI OHHCTKH BHyTpHKJIeTOHHblX CTBAHH HX >KH3HeHHOTO UHKJia. OAHHM H3 
noAxoAOB k peineHHio stoh 3aAaqn mo>kho 6bijio 6bi cqHTaTb cnoco6 nojiyqeHHH 
cnoponjia3M H3 BbiCTpejiHBLunx cnop (Weidner, Trager, 1973). OAHaKO h cnopo- 
njia3Mbi npeACTaBJiniOT HHBa3HOHHbie, a He nojiHoueHHbie BHyTpHKjieToqHbie 
CTaAHH. B npouecce HCCJieAOBaHHH hhmh pa3pa6oTaHa MeTOAHKa ohhctkh hmchho 
BH yTpHKjieToqHbix CTaAHH HenocpeACTBeHHo H3 3apa>KeHHoro opraHa. 
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Nosema grylli sp. n. 1 — THnnqHbiH npeACTaBHTeAb poAa Nosema, o6pa3yio- 
m,HH cnopbi c oqeHb toactoh o6ojiohkoh, hto CKa3biBaeTCH Ha yBejiHqeHHH hx 
B eca h njiaByqeft haothocth. Ctbahh 3acejiHioT bcio KJieTKy, KpoMe H/ipa. 

MATEPH AJlbl H METO^bl 

MaTepnajiOM aah HccAeAOBaHHH nocjiy>KHjiH cBepqKH Gryllus bimaculatus, 
3apa>KeHHbie MHKpocnopHAHen Nosema grylli , jiio6e3HO npeAOCTaBAeHHbie 
coTpyAHHKaMH HHceKTapHH HSOhB hm. H. M. CeqeHOBa PAH. 

MTo6bi He y6HBaTb HaceKOMoe, c6oKy Ha 6piOLUKe AejiajiH He6ojibuiOH 
HaApe3, nHHueTOM 3axBaTbiBajiH qacTb BbicTynaiomero >KHpoBoro Tejia h Ha no- 
KpoBHoe CTeKJio HaHOCHjiH M330K aah npHroTOBJieHHH «>KHBoro» npenapaTa. 
Ma3KH HccjieAOBajiHCb no a CBeTOBbiM MHKpocKonoM. K oqHCTKe npHCTynajiH 
jiHuib npn AOCTaToqHO 6oAbuiOM coAep>KaHHH CTaAHH MeporoHHH h paHHeft cnopo- 
rOHHH. 

npecnoporoHajibHbie cTa^HH MHKpocnopHAHH b cbctobom MHKpocKone Bbirjin- 
Aht Kan He>KHbie H3Huj,Hbie mapHKH AHaMeTpoM 5 — 7 mkm c AByMH ny3bipbKO- 
BHAHblMH HApaMH BHyTpH, HX 6bIBaeT TpyAHO pa3TAHAeTb Ha (})OHe CHAbHO 
npejiOMJiniomHx cbct cnop h KanejieK >KHpa. ripH3HaKOM CHJibHoro 3apa>KeHHH 
MO>KeT cjiy>KHTb qpe3MepHO pa3AyToe h MnrKoe Ha omynb 6pioujKO HaceKOMoro. 
npn 3HaqHTejibHOM coAep>KaHHH cnop >KHpoBoe Tejio CTaHOBHTCH 6ejiocHe>KHbiM, 
OAHano 6oAbuioe koahhcctbo cnop He CBHAeTeAbCTByeT o AOCTaToqHOM koah- 
qecTBe cthahh. OqncTKa cthahh np 0 H 3 B 0 AHAacb npn +4°. nAaByqan nAOTHOCTb 
onpeAeAHAacb c HcnoAb30BaHHeM MapnepoB nAaByqefi haothocth (Pharmacia). 

JXj. ih noAyqeHHH Heo6xoAHMbix HaM pe3yAbTaTOB 6buia npoBeAeHa cepnn 
SKCnepHMeHTOB no pa3AeJieHHIO BHyTpHKA eTOHH bix CT3AHH MHKpocnopHAHH 
Li,eHTpH(})yrHpoBaHHeM b rpaAneHTe haothocth nepKOJiJia (Percoll, Pharmacia) 
c pa3AHqHbiM pa3BeAeHneM ot 15 ao 100 %. OnbiTHbiM nyTeM ycTaHOBAeHbi 
onTHMaAbHbie KOHueHTpauHH nepKOJiJia h pe>KHMbi ueHTpH^yrnpoBaHHH. 

PE3yjlbTATbI 

JXj IB OCymeCTBAeHHH pa3AeAeHHH H OHHCTKH pa3AHHHbIX CTaAHH >KH3HeHHOrO 
UHKAa MHKpocnopHAHH npeAAaraeTcn CAeAyiomHH MeTOA. 

1. npeueHTpH(J)yrHpoBaHHe nepKOAAa jxjih C03A3hhh rpaAHeHTa haothocth. 

JXj\ H OHHCTKH CTaAHH MepOTOHHH H paHHefi CnoporOHHH HCn0Ab30BaAH 

20%-HbIH nepKOAA (ot HCXOAHOH KOHueHTpauHH) Ha 150 mM (j)OC(j)aTHOCOAeBOM 

6ycj)epe (6y<j>ep OCB: 138 mM NaCl, 3 mM KC1, 1.5 mM KH 2 P0 4 , 
8 mM Na 2 HP0 4 , pH 6.8, /JHAnjiioc), aah pa3AeAeHHH ct3ahh cnoporoHHH 
HcnoAb30BaAH 50%-Hbifi nepKOAA Ha 150 mM OCB b o6T>eMe 1.2 ma. U,eHTpH(j)y- 
rnpoBaHHe npoH3BOAHAOCb Ha cpeAHecKopocTHofi ueHTpH(J)yre K-24 (MLW) 
b yrjiOBOM poTope b ueHTpH(})y>KHbix npo6npKax (Eppendorf) Ha 14 500 o6./mhh 
(17 000 g) 20 mhh. 3Toro BpeMeHH BnoAHe AOCTaTOHHO aah npoBeAeHHH cAe- 
Ayiomnx nHTH onepauHH. 

2. BcKpbiTHe CBepqKa h npenapnpoBaHHe >KHpoBoro TeAa b 150 mM OCB. 

3. r OMoreHH3auHH OTnpenapnpoBaHHoro opraHa b 1 ma OCB b CTeKAHHHOM 
roMoreHH3aTope c TecJ)AOHOBbiM necTHKOM. 

4. OHAbTpaUHH qepe3 UinpHU C BCT3BAeHH0H B3TH0H npo6KOH H OAHOBpeMeHHO 
qepe3 (j)HAbTp aah rpy6bix ocaAKOB (Filtrak), 3aKpenAeHHbift b Aep>KaTeAe 
(Swinnex-25, Millipore) b snneHAopcjDOBCKyio npo6npKy. 

1 OnncaHHe HOBoro bhah MHKpocnopHAHH 6yAeT npnBeAeHO b CTaTbe Cokojioboh K). H. 
c coaBTopaMH «HoBan MHKpocnopHAHH. Nosema grylli sp. n. H3 CBepqKa Gryllus bimaculatus 
De Geer» (in press). 
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Pe3yjibTaTbi nocJieAOBaTejibHoro ueHTpH(j)yrHpoBaHHH npn pa3Ae.JieHHH crazm# >KH3HeHHoro unKJia 

MHKpOCnOpHAHH. 

a — nepBoe ueHTpH^yrnpoBaHne: 1 — BepxHHH 30Ha co CTa^HHMH MeporoHHH h paHHeft cnoporoHHH, 
HeKOTOpbIM KOJlHMeCTBOM HA,ep H MCJIKHX BC3HKyJI. 2 — CpeAHHH 30Ha — MOJIOAbie cnopbl, HA pa KJieTOK 
X03HHH3 H OCT3TKH LI,HT0nJia3MbI KJieTOK X03HHH3. 3 — HHJKHHfl «6eJiaH» 30Ha H3 MHCTblX 3pejIbIX Cnop; 
6 — pacnpeAeJieHHe m apKepoB njiaBynefi njioTHOCTH (Farmacia) b rpa^HeHTe njioTHocTH 20%-ro nepKOJiJia: 
1 — 1.016 t/mji, 2 — 1.033 t/mji, 3 — 1.062 t/mji; e — pacnpeAejieHne ct3abh >KH3HeH hoto u,HKJia nocjie 
ueHTpHtJjyrHpoBaHHH b rpaAneHTe njioTHocTH 20%-ro nepKOJiJia: 1 — ct3ahh MeporoHHH h paHHeft cnopo- 
tohhh MHKpocnopHAHft. 2 — MOJiOAbie cnopbi pa3JiHMHoft 3pejiocTH. 3 — 3pejibie cnopbi. 

Results of successive centrifugation in the process of separation of developmental stages 

of microsporidians. 


5. U,eHTpH(J)yrHpOBaHHe OT(})HAbTpOBaHHOft CyCneH3HH Ha HaCTOAbHOft LteHTpH- 
c{)yre c yrjiOBbiM poTopoM Ha 1000 o6./mhh 4 mhh. 

B pe3yjibTaie 3toh onepaunn o6pa3yeTCH TpexcAoftHbift ocaAOK (cm. pncy- 
HOK, a). BepXHHH CAOft, KaK npaBHJIO, CaMblft TOHKHH, COAep>KHT MHOTOHHCAeH- 
Hbie CTa^HH MeporoHHH h paHHeft cnoporoHHH, HeKOTopoe KOAnnecTBO HAep 
KJieTOK xo3HHHa h MejiKHe Be3HKyjibi, bo3mo>kho, npeACTaBAniomne co6oft 
c{)paKUHK) UHTonjia3MaTHHecKHx MeMOpaH KJieTOK xo3HHHa h napa3HTa. CpejtHHft 
CJloft COAep>KHT MOJIOAbie cnopbi, B 3HaHHTeAbHOft HaCTH KOTOpbIX XOpOLUO pa3J!H- 
HHMbl BHyTpeHHHe CTpyKTypbl, HeKOTopoe KOJIHHeCTBO CTajtnft MeporoHHH MHKpO- 
CnOpHJtHft, HA pa KJieTOK X03HHHa H OCTaTKH UHTOnjia3MbI KJieTOK X03HHHa. 
Hn>KHHft cjioft Oejioro uBeTa coAep>KHT nncTbie 3pejibie cnopbi c Hepa3JiHHHMbiMH 
BHyTpeHHHMH CTpyKTypaMH H CHJlbHO npejIOMJIHIOmeft CBeT oOOJIOHKOft. 

6. CynepHaTaHT OTOnpaeTCH aah paOoTbi c pacTBOpHMoft c^paKuneft OejiKOB 
KJieTOK xo3HHHa, a Ha oca^OK HaHOCHTCH okojio 200 mkji OCB, 3aTeM aKKy- 
paTHO OTCJianBaeTCH h OTOnpaeTCH aBTOMaTHHecKoft nnneTKoft BepxHnft cjioft 
nojiyHeHHoro oca^Ka. 

7. U,eHTpH(|)yrHpOBaHHe b rpa^HeHTe hjiothocth nepKOJiJia Ha 2000 o6./mhh 
b TeneHne 10 mhh Ha HanojibHoft ueHTpncJiyre T-62 (MLW) b 6aKeT-poTope. 

npn ueHTpn({)yrHpoBaHHH BepxHero cjioh (a) b 20%-hom nepnojuie b paftoHe, 
cooTBeTCTByiomeM hjiothocth 1.016 t/mji (6) y o6pa3yeTCH xopomo oTjiHMHMan 
30Ha Oejioro UBeTa (0), coAep>KamaH CTaAHH MeporoHHH h paHHeft cnoporoHHH, 
HeKOTopoe KOJIHHeCTBO HAep KAeTOK X03HHH3 H MeAKHX Be3HKyA. 

llpn ueHTpn^yrnpoBaHHH cpeAHero cjioh (a) b 50%-hom nepKOAAe MOJiOAbie 
cnopbi pacnpeAeAHAHCb b cootbctctbhh co CBoeft nAaByneft nAOTHOCTbio b 3aBH- 
CHMOCTH OT 3peAOCTH B AHana30He nAOTHOCTH OT 1.033 no 1.139 t/ma. 

llpn u,eHTpH(J)yrHpOBaHHH HH>KHeft «6eAoft» 30Hbi (a) b 50%-hom nepKOAAe 
OoAbmaH nacTb 3peAbix cnop o6pa3yeT ocaAOK Ha AHe npoOnpKH. 

8. ABTOMaTHnecKoft nnneTKoft OTOnpaeTCH Hy>KHan 30Ha (a) h OTMbiBaeTCH 
ot nepKOAAa AByMH ueHTpn^yrnpoBaHHHMH b OCB. 
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O^Ha H3 npo6jieM, B03HHKaiomHx npa onncTRe,— npHMecH. B roMoreHaTe 
>KHpoBoro Tejia npHcyTCTByeT Oojibwoe ROJinnecTBO MejiRHx Be3HKyji, bo3mo>kho, 
npe^CTaBjiHK)mHx co6oh 4>paKUHio u,HToruia3MaTHHecKHx MeMdpaH. Ohh o6jia- 
AaiOT toh >Ke njiaBynen njiOTHocTbio, hto h AOcnopoBbie CTaAHH m HRpocnopHAHH, 
h ecjiH AonycTHTb hx a o 3Tana ueHTpH(j)yrHpoBaHHH b nepROJiJie, to H36aBHTbcn 
OT 3TOH npHMecH CTaHOBHTCH npaRTHHeCRH HeB03M0>KH0. OHHCTRa OT Be3HRyjI 
AOJi>KHa 6biTb npoH3BeAeHa Ha 3Tane nepBoro u,eHTpH(j)yrHpOBaHHH. HaMH 
Hcnojib30BaH cjieAyiomHH npocTOH cnocoO. flepBoe ueHTpH(J)yrHpoBaHHe npoBO- 
Ahjih Ha 1000 o6./mhh HecKOJibKO pa3 (Ran npaBHjio, okojio 5 pa3) no 1 mhh 
C MHKpOCKOnHHeCKHM KOHTpOJieM nOCJie Ka>KAOH OCTaHOBKH. £jIH 3TOTO BBTOMa- 
THnecKOH nHneTKOH OTOnpajiH HecKOJibKO MHRpojiHTpOB cynepHaTaHTa H3 oOjiacTH 
b Henocpe^CTBeHHOH 6jih30Cth ot o6pa3yiOLuerocfl ocaARa. Kor^a BepxHnn 30Ha 
AOCTHrajia pa3MepoB, AOCTaTOHHbix aa h BbiAejieHHH, a b cynepHaTaHTe ocTaBa- 
jiocb TaRoe ROJinqecTBo AOcnopoBbix CTa^HH, ROTopoe Obijio He >Rajib noTepnTb, 
cynepHaTaHT OTOpacbmajicn, a c ocaAROM nocTynajin TaR, RaR onncaHO Bbime. 

BTOpOH ROMnOHeHT npHMecH — He3HaHHTeJlbHOe ROJIHHeCTBO njxe p RJieTOR 
X03HHHa. Il03T0My AAH HCCJieAOBaHHH OHOXHMHHeCRHX 0 C 06 eHH 0 CTeH C3MHX 
MHRpocnopH^HH Mbi npeA^araeM cjie^yiOLUHH nyTb. Ilocjie OTMbiBRH onnmeHHbix 
CTa^HH h nocjieAyiomero ueHTpncj)yrHpoBaHHH r oca^Ry AoOaBjineTCH jiH3npy- 
iolh,hh 6ycJ)ep (20 mM Tris HC1 pH 7.5, 20 mM NaCl, 0.1 mM EDTA, 
0. 1%-hhm NP-40, 0.5 mM PMSF). Oca^oR pecycneHAnpyeTcn h BbiAep>RH- 
BaeTCH npn -f4° 20 mhh, nocjie Hero ueHTpH(j)yrHpyeTCH Ha 8000 o6./mhh 10 mhh. 
B pe3yjibTaTe sthx onepaunn He>RHbie MeMOpaHbi npecnoporoHajibHbix ct3ahh 
>RH3HeHHOrO UHRJia MHRpOCnOpH^HH pa3pyUJaiOTCH H COAep>RHMOe HX UHTO- 
njia3Mbi bmxoaht Hapy>Ry. HApa npn TaROM cnocoOe oOpaOoTRH He pa3pymaiOTCH 
(36apcRHH, 1988). CynepHaTaHT coAep>RHT pacTBopHMyio (j)paRUHio uHTonjia3- 
MaTHHeCRHX OejlROB MHRpOCnOpH^HH, OCa^OR — H^pa RJieTOR >RHpOBOTO Tejia 
H MHRpOCnOpH^HH. Heo6xOAHMO OTMeTHTb, HTO JlHHJb He3HaHHTejlbHaH HaCTb 
HAep o6pa3yeT npHMecb b Bbi^ejineMOH c^paRUHH npojiH(j)epaTHBHbix CTa^nn 
MHRpOCnOpH^HH. B OAHOM H3 OnbITOB HaM yA^AOCb nOJiyHHTb (j)paRUHK) HHCTbIX 
HAep H3 >RHpoBoro Tejia He3apa>ReHHbix CBepnROB. Ha pa o6pa30Bajin xopomo 
OTjiHHHMyio 30Hy b rpaAneHTe hjiothocth 50% -ro nepROjuia y caMoro AHa 
ueHTpncj)y>RHOH npoOnpRH b panoHe haothocth, npeBbimaiomen 1.139 t/ma, 
B TO BpeMH RaR CTaAHH MHRpOCnOpHAHH OCTaHaBJIHBaiOTCH B 30He njIOTHOCTH 
1.016 t/ma. 

npeAAaraeMblH MeTOA OHHCTRH CTaAHH >RH3HeHHOrO U,HRJia MHRpOCnOpHAHH 
npOCT, 3aHHMaeT OROJIO 1 H H MO>ReT CTaTb pyTHHHbIM npH npOBeAOHHH Ohoxhmh- 
HeCRHX HCCAeAOBaHHH. 2 

HacTonman paOoTa BbinoAHeHa npn (j)HHaHCOBOH noAAep>RRe OoHAa (^ynjxa- 
MeHTaAbHblX HCCAeAOBaHHH. 
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C.-FIeTep6ypr—FlymKHH 


PURIFICATION OF DEVELOPMENTAL STAGES OF THE MICROSPORIDIA NOSEMA 
GRYLLI SP. N. FROM THE CRIKET GRYLLUS BIMACULATUS BY CENTRIFUGATION 

IN PERCOL DENSITY GRADIENT 

K. V. Seleznev, I. V. Issi, V. V. Dolgikh, J. J. Sokolova, G. B. Belostotskaya, 

O. A. Antonova 

Key words: Microsporidia, Nosema grylli, developmental stages, purification, percol density 
gradient. 


SUMMARY 

The new method of isolation and purification of presporogonial stages; young and mature 
spores of microsporidia Nosema grylli , a parasite of the criket fat body has been evaluated. 
The proposed method includes the consequence of following operations: (1) fat body preparation: 
(2) homogenizing of fat body in glass homogenizer with teflon pestle: (3) filtration through 
cotton wad and filter paper: (4) first centrifugation in phosphate buffered solution: (5) second 
centrifugation of the chosen zone contents in Percoll density gradient and (6) washing of the 
isolated fraction. The first centrifugation divides the sediment to the following zones: the upper 
layer consists of merogony and early sporogony stages, slight amount of host cell nuclei and 
small vesicles; the intermediate layer consists of young spores, nuclei and host cell cytoplasmic 
debris; the lowest layer consists of pure mature spores. After centrifuging in Percoll gradient 
the merogony and early sporogony stages stop in the zone with Percoll density 1.016 g/ml. Mature 
spores sediment on the very bottom of centrifuging tube: young immature spores are distributed 
through the whole tube from 1.016 g/ml up to the bottom in correspondence with their maturing 
grade. All purification steps take approximately 1 hour, are simple enough and may become the 
routine procedure while biochemical studies on microsporidia. 
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